A case of puncture wound osteochondritis of the foot caused by CDC group Vd is presented because of the unusual nature of the infecting organism. This organism may be confused with Pseudomonas aeruginosa, the usual pathogen responsible for this type of infection, but does not have a similar antimicrobial susceptibility profile. For this reason, it is important to obtain appropriate culture specimens and to identify and test the susceptibility of bacterial isolates from cases of puncture wound-associated osteochondritis so that optimal therapeutic regimens can be determined. (2, 7) . The present case documents the association of an unusual gram-negative rod, CDC group Vd, with osteochondritis complicating a nail-puncture wound of the foot and may represent only the third confirmed infection caused by this microorganism (1, 17).
A case of puncture wound osteochondritis of the foot caused by CDC group Vd is presented because of the unusual nature of the infecting organism. This organism may be confused with Pseudomonas aeruginosa, the usual pathogen responsible for this type of infection, but does not have a similar antimicrobial susceptibility profile. For this reason, it is important to obtain appropriate culture specimens and to identify and test the susceptibility of bacterial isolates from cases of puncture wound-associated osteochondritis so that optimal therapeutic regimens can be determined.
Bacterial osteochondritis complicates puncture wounds of the foot in approximately 1.5% of cases (9) . Since Johanson's initial publication in 1968 (14) , numerous other reports that implicate Pseudomonas aeruginosa as the etiologic agent in this distinct clinical entity have appeared (2, 4-8, 11, 13, 18) . In Fitzgerald and Cowan's series (9) , P. aeruginosa was documented as the etiologic agent in 93% (13 cases) of the cases in which clinical isolates were recovered. A recent review of childhood acute and chronic osteomyelitis by Elliott and Aronoff (6) indicated that approximately 11% of such infections are caused by P. aeruginosa. All the children had an antecedent history of penetrating trauma, and the foot was involved in 10 of the 11 patients.
Infrequent etiologic agents of this clinical entity include Escherichia coli (2), Proteus mirabilis (18), Klebsiella sp. (9) , Pseudomonas stutzeri (21) , and Staphylococcus aureus (2, 7) . The present case documents the association of an unusual gram-negative rod, CDC group Vd, with osteochondritis complicating a nail-puncture wound of the foot and may represent only the third confirmed infection caused by this microorganism (1, 17) .
Case report. A 14-year-old boy sustained a nail-puncture wound through his left tennis shoe as he was running across a field. He was brought to the emergency room at Columbus Children's Hospital, where the puncture wound of the distal second metatarsal was cleansed. Tetanus toxoid was administered, and instructions were given in local wound care. Two days later, the dorsum of the foot became swollen with erythema and tenderness. The patient returned to the emergency room that same day and was started on cephalexin, 500 mg every 6 h by mouth, for the treatment of cellulitis. The erythema, swelling, and tenderness progressed, requiring hospitalization the following day.
On physical examination, the patient's temperature was 37.3°C and a puncture wound with entrance and exit sites was present at the head of the left second metatarsal. The entire dorsum of the foot lateral to the exit site was swollen, erythematous, warm, and tender. Except for some lateral deviation of the second toe, range of motion was normal. Small, tender inguinal nodes were also present on the left side. The hemoglobin level was 14.2 g/dl, and the hematocrit was 42.2%. The As the soft tissue involvement improved, point tenderness at the second metatarsal head became more evident. After 48 h of incubation, the aspirate culture of the metatarsal head yielded a gram-negative, oxidase-positive rod. All the other cultures were sterile. At this point, ticarcillin (300 mg/kg per day divided equally every 6 h) and tôbramycin (5 mg/kg per day divided equally every 8 h) were administered. However, the following day, standard antibiotic disk diffusion susceptibility testing showed the isolate to be resistant to both ticarcillin and tobramycin, and trimethoprimn-sulfamethoxazole (TMP-SMX; 10 mg of the TMP per kg per day divided equally every 6 h intravenously) and gentamicin (6.6 mg/kg per day divided equally every 6 h) were substituted. On hospital day 5, surgical irrigation and debridement of the infected distal left second metatarsal were performed. Postoperatively, the youngster did well clinically; intravenous TMP-SMX and gentamicin were given for an additional 12 days. Antibiotic therapy was monitored with peak and trough gentamicin levels (8.3 and 0.6 ,ug/ml, respectively) and peak and trough serum bactericidal titers (both 1:8) . At the time of discharge, the erythrocyte sedimentation rate was 5 mm/h. Oral therapy with TMP-SMX (160 mg of TMP and 800 mg of SMX) every 12 h was continued for an additional week. Two months after the injury, the patient's symptoms had completely resolved and he had returned to active sports participation without difficulty.
The same gram-negative rod isolated by percutaneous aspiration of the metatarsal head was also recovered from dead bone removed at the time of surgery. The patient's tennis shoe was cultured 1 week after his admission, and the gram-negative rod was isolated from the inner sole material but not from a surface swab of the inside sole. The organism was nonhemolytic on blood agar, producing small colonies at 24 h (35°C) and progressing to large mucoid colonies at 48 h. It grew on MacConkey agar; produced catalase, oxidase, and urease; reduced nitrate to gas; and was motile. It was identified as Achromobacter sp. ("very good identification") by the API 20E system (profile 0010004-63; Analytab Products, Plainview, N.Y.) and Achromobacter group Vd (percentage of identification certainty, 99.9) by the API Rapid NFT system (profile 1247344). The isolates obtained at surgery and from the tennis shoe were referred to the Ohio Department of Health Laboratory, Columbus. The organism was identified as belonging to CDC group Vd, biovar 1; the biochemical and antimicrobial susceptibility test results of this organism and the organisms described in two previous case reports (1, 17) are shown in Tables 1 and 2 . Additional biochemical tests performed and found to be negative included lysine and ornithine decarboxylase; arginine dihydrolase; and oxidation-fermentation lactose, maltose, sucrose, and mannitol. Not included in Table 2 A. xylosoxidans in that they hydrolyze urea but do not grow on cetrimide agar (3, 22) . Two biotypes are recognized based on the oxidation of sucrose, maltose, and mannitol; biotype 2 produces acid from these substrates, while biotype 1 does not (1).
Chester and Cooper reviewed the biochemical characteristics and antimicrobial susceptibilities of 23 CDC group Vd human isolates (3). The biochemical reactions were the same as those reported for our isolate with the following exceptions: phenylalanine deaminase, esculin hydrolysis, and H2S production on triple sugar iron were positive for most isolates tested by Chester and Cooper. This difference may be related to the fact that these reactions were often delayed, producing weak positives only after 3 days or longer; our reactions were read at 24 and 48 h only. Our antimicrobial susceptibility results agreed with those of Chester and Cooper (3). The organisms were resistant to all penicillins and cephalosporins tested, while the aminoglycosides and TMP-SMX were the most active drugs in vitro. About half of the isolates were susceptible to gentamicin and tobramycin, and three-fourths were susceptible to amikacin and TMP-SMX.
The taxonomic term Achromobacter has become controversial, and Bergey's Manual of Systematic Bacteriology does not accept it as a genus name (15) . The organism generally recognized by clinical microbiologists as A. xylosoxidans has been assigned to the genus Alcaligenes and given the species designation A. denitrificans subsp. xylosoxidans. Only two other taxa are retainçd in the genus Alcaligenes: A. faecalis and A. denitrificans subsp. denitrificans (formerly A. denitrificans). Kiredjian et al. (16) recently proposed that the valid name for A. denitrificans is A. xylosoxidans. Thus, according to these investigators, the three taxa in the genus Alcaligenes are A. xylosoxidans subsp. xylosoxidans, A. xylosoxidans subsp. denitrificans, and A. faecalis. At this point, the taxomonic position of CDC group Vd remains uncertain.
The natural habitat of CDC group Vd has not been documented, but it is probably similar to that of Pseudomonas and Alcaligenes spp.; thus, it may be distributed in soil, water, and the mammalian gut (21) and perhaps in various hospital water sources (19) . It has been isolated from various clinical sources, including blood, urine, wounds, stool, the throat, and the vagina (3); however, only two confirmed infections, both in compromised patients, have been reported (1, 17) . Isolates may be easily misidentified as Pseu- (12, 20) . Pien and Higa (20) suggested that some of the isolates reported as Pseudomonas sp. in cases of acute otitis externa may actually be members of other genera of related bacteria.
Until recently, the source of the P. aeruginosa responsible for the osteochondritis that complicates puncture wounds of the feet remained unknown. Fritz and Crosson (10) were unsuccessful in isolating P. aeruginosa from children's feet or the inside and outside soles of their footwear. However, Fisher et al. (8) demonstrated that the organism was present in the inner soles of sneakers by recovering it from such specimens in five of six children who developed osteochondritis after a puncture wound. Our case indicates a similar environmental colonization with CDC group Vd. Additionally, our experience documents the necessity of good microbiology laboratory support and that the therapy suggested by Jacobs et al. (13) for Pseudomonas osteochondritis (1 to 2 weeks of effective antibiotic therapy after thorough surgical debridement) can be used for osteochondritis caused by CDC group Vd with apparently good results.
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